INTRODUCTION {#sec1-1}
============

Neovagina creation may be required for vaginal agenesis found in cases of disorders of sexual development (DSD). Mayer-Rokitansky-Kuster-Hauser syndrome (MRKH) is the most common cause of vaginal absence. It involves vaginal agenesis \[[Figure 1](#F1){ref-type="fig"}\], uterine tissue remnants and normal ovaries. Complete and partial androgen insensitivity syndrome is the other common variant of DSD which result in short vagina in the presence of male gonads \[[Figure 2](#F2){ref-type="fig"}\].

![Stenotic vagina in patient with disorder of sexual development](UA-10-185-g001){#F1}

![Bilateral gonads in inguinal region in patient with testicular feminizing syndrome](UA-10-185-g002){#F2}

The ideal method of vaginal replacement should provide a vaginal substitute with a vault of sufficient size, adequate introital opening, and a cosmetically acceptable external appearance with minimal morbidity and excellent long-term function. Proper counseling is of utmost importance in these patients. These patients face huge psychological stress because they are unable to have successful sexual intercourse or bear children.

Successful sexual intercourse should be the primary end point when choosing the method for vaginal substitution. The use of bowel segments for vaginoplasty has been shown to provide excellent results without the necessity of prolonged dilatation. Few studies have reported long-term results. We present our experience of 12 years in 8 patients who underwent bowel vaginoplasty with emphasis on their sexual and social outcomes.

MATERIALS AND METHODS {#sec1-2}
=====================

This is a retrospective study of patients who underwent sigmoid vaginoplasty between July 2004 and June 2015 at our center. It includes 8 patients of which 5 had Mullerian aplasia, 2 had complete androgen insensitivity syndrome, and 1 patient was previous failed vaginoplasty done elsewhere for treatment of vaginal aplasia.

All patients underwent careful history taking and physical examination. Approximate length of the vagina was assessed by introducing an infant feeding tube. Preoperative work up included physical examination, abdominal and pelvic ultrasonography, endocrinological assessment and karyotyping. Magnetic resonance imaging was performed in cases in which the ultrasound description was inconclusive. Informed consent, after explaining the potential benefits and risks of sigmoid vaginoplasty and the surgical or nonsurgical alternatives to create neovagina, was obtained from all the patients and/or their parents. All patients underwent sigmoid vaginoplasty under general anesthesia after antibiotic and mechanical bowel preparation. It was performed by a single surgeon (VS) who has assisted and independently performed several such surgeries.

Peritoneal cavity was entered through Pfannenstiel incision. Excision of gonads was done in patients of testicular feminizing syndrome \[[Figure 3](#F3){ref-type="fig"}\]. Approximately, 10--15 cm long segment of sigmoid colon was mobilized on its vascular pedicle \[[Figure 4](#F4){ref-type="fig"}\]. The continuity of colon was restored by a single layer end--to-end anastomosis using 3-0 absorbable sutures. The proximal end of the isolated segment of sigmoid was closed in 2 layers and fixed to sacral promontory. H-shaped incision was given at the proposed vaginal site for reconstruction. Lower end of the sigmoid segment was brought down to the perineum by creating a tunnel between the bladder anteriorly and rectum posteriorly. The edges of the neovaginal pit were sutured to the distal end of the sigmoid segment \[[Figure 5](#F5){ref-type="fig"}\]; a Vaseline soaked vaginal mold was kept in the lumen for 48 h \[[Figure 6](#F6){ref-type="fig"}\]. Foley catheter was inserted into the urinary bladder for 3--4 days. Postoperatively, the patients were explained self-care of neovagina by daily irrigation for cleaning of mucus.

![Gonadectomy](UA-10-185-g003){#F3}

![Mobilization of sigmoid segment on its vascular pedicle](UA-10-185-g004){#F4}

![Sigmoid edges sutured to vaginal pit](UA-10-185-g005){#F5}

![Vaginal mold inserted for 48 h](UA-10-185-g006){#F6}

Follow-up included a physical examination to assess the length and width of neovagina, cosmetic appearance of the neovagina and occurrence of any complications. A nonstandardized questionnaire was used to assess the physical, functional, and sexual outcomes of these patients \[[Table 1](#T1){ref-type="table"}\].

###### 

Self assessment questionnaire
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RESULTS {#sec1-3}
=======

The results are summarized in [Table 2](#T2){ref-type="table"}. Five patients with mullerian aplasia had karyotype of 46XX. Hormonal profile (follicular stimulating hormone, luteinizing hormone, and estradiol) was normal according to the age- and sex-matched reference range. On ultrasonography, rudimentary or absent uterus was found. Two patients presented with primary amenorrhea and were diagnosed as complete androgen insensitivity syndrome, their karyotype was 46XY. Both were reared as females. Their gonads were palpable on physical examination in inguinal region or labia majora. They had elevated serum testosterone levels in comparison to normal age- and sex-matched reference range. The remaining patient had a history of previous failed vaginoplasty. Her physical examination revealed a stenotic, contractured vagina secondary to vaginoplasty using skin graft elsewhere.

###### 

Results
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Mean operative time was 164 min (range 140--205 min). No significant intraoperative or immediate postoperative complications occurred. The patients were discharged within 7--10 days. Their follow-up period ranged from 21 months to 12 years with mean of 7.5 years. Their neovagina was found to have an excellent cosmetic appearance. Seven patients are sexually active and satisfied. Mild dyspareunia was reported by 2 patients initially but disappeared with time. One patient developed mild stenosis which was treated with serial dilatations.

Routine cleaning was required by one patient initially due to excess mucus production while another one required the use of lubricating agent during sexual intercourse. None of the patients have developed long-term complications such as prolapse, colitis or adenocarcinoma or alteration of bowel habits as per their latest follow-up.

DISCUSSION {#sec1-4}
==========

Vaginal agenesis occurs in MRKH syndrome in approximately 1 in 5,000 live female births; it results from failure of the sinovaginal bulbs to develop and form the vaginal plate. Although first described by Mayer and then Rokitansky in the early 19^th^ century, Kuster and Hauser have defined the renal and skeletal anomalies present in few of these individuals.\[[@ref1]\] The diagnosis is often made during adolescence when the patients present with primary amenorrhea and normal puberty. These patients have 46, XX karyotype, female external genitalia, and normal ovarian function, explaining the delay in their diagnosis.

Testicular feminizing syndrome is another common form of DSD where though the patient has a male genetic make-up (karyotype XY), the phenotype is that of female and they are usually reared as females. These patients have a shallow vagina and complete absence of mullerian duct structures along with the presence of male gonads.

Many methods of vaginal reconstruction are reported. A nonoperative technique which is known as Frank procedure may be used when a vaginal dimple or pouch is present; it involves progressive mechanical dilation using graduated hard dilators to create a progressive invagination of the vaginal dimple.\[[@ref2]\] The disadvantage of this method is that it is time-consuming and causes persistent discomfort which often results in noncompliance. It is not recommended in patients with only skin dimple as they have poorer results.\[[@ref3]\]

Surgical techniques include McIndoe procedure which involves insertion of a mold covered with split thickness skin graft taken from the buttocks into the created neo-vaginal space followed by postoperative vaginal dilation.\[[@ref4]\] Others have used full thickness skin graft from the buttocks or skin flap based on labia majora,\[[@ref5]\] peritoneum from the Douglas pouch,\[[@ref6]\] amnion,\[[@ref7]\] oxidized regenerated cellulose fabric,\[[@ref8]\] and muscle flaps.\[[@ref9]\] The high percentage of vaginal stenosis, inadequate vaginal length, vaginal dryness, and dyspareunia was reported as drawbacks of these techniques.\[[@ref10]\] The incidence of dyspareunia directly correlates with the length of the neo-vagina, with an incidence of 100% if the vaginal length is \<6 cm.\[[@ref11]\] Vecchietti procedure was originally developed in Italy as a simpler way to create a neovagina.\[[@ref12][@ref13]\] It is based on the concept of surgically placed traction system for accelerated dilation of the rudimentary vagina using a vaginal bead or "olive." Originally devised as an open abdominal technique, this surgery can now be performed laparoscopically. However, these modalities require long-term vaginal dilatation and stenting by a vaginal mold at night which affects the patient\'s psychological condition; these modalities are unsuitable in pediatric group.\[[@ref10]\]

The use of bowel segment for vaginoplasty was reported first in 1904 by Baldwin. His description included isolation of a U-shaped sigmoid colon that was anastomosed to the perineum. This procedure had high mortality and was abandoned in the early 1970s.\[[@ref14]\] Goligher reported on a small but positive experience using a pedicled portion of the sigmoid colon for constructing a neovagina in the early 1980s,\[[@ref15]\] while Hanna was the first to report on purely pediatric experience using an ileal pouch in 1987.\[[@ref16]\] Although any part of the bowel including colon, caecum or ileum may be used for bowel vaginoplasty but sigmoid colon is preferred because it has the following advantages according to Rajimwale *et al*.:\[[@ref17]\] (1) it is self-lubricating; (2) mucus production is less of a problem than with the use of small bowel; (3) it grows with the child when used before puberty; (4) there is minimal risk of stenosis; (5) it is close to the perineum; (6) it can easily be mobilized on its vascular pedicle; and (7) it does not require molds or stenting. Sigmoid vaginoplasty thus provides a cosmetically acceptable neovagina with a good length, natural lubrication, and obviating the need for mold and/or dilatation. We prefer sigmoid neovagina due to the advantages mentioned above.

In a recent review by McQuillan and Grover, he mentions that bowel vaginoplasty has been the most commonly performed procedure till date and it gives the longest vaginal length (average length 12.87 cm). Most of the articles reviewed are case reports or series and hence any conclusive data regarding the best method of treatment is still a matter of debate.\[[@ref18]\]

In our series, no intraoperative or intestinal complications occurred. Intestinal complications are rarely reported with sigmoid vaginoplasty. Good preoperative bowel preparation, previous experience with bowel surgery and meticulous suturing are prerequisites to avoid such complications. In our department, we use different bowel segments for neobladder formation and other procedures on regular basis. Hence, we are well versed with bowel surgery.\[[@ref19]\]

Although excessive mucus production has been reported in the majority, it decreases with time and is not a major concern for most patients.\[[@ref20]\] In our series, excessive mucus production was reported by one patient in perioperative period which required regular cleaning, but it subsided with time.

Mucosal or entire neovaginal prolapse has been reported, with an incidence of up to 14%.\[[@ref21]\] However, we did not encounter this complication as we regularly perform sigmoidopexy by fixing the proximal sigmoid segment to the sacral promontory. Variable incidence of introital stenosis has been reported with sigmoid vaginoplasty ranging from 8.1% to 19.3%.\[[@ref21][@ref22]\] The possibility of anastomotic site stricture can be decreased by selecting a bowel segment of good blood supply and length that can be mobilized and pulled easily to the perineum without tension, creation of a proper space between bladder and rectum and meticulous anastomosis at the hymen.\[[@ref22]\]

The need for regular vaginal dilatation after sigmoid vaginoplasty is debatable. When we analyzed our data, we found that only one patient who was not sexually active developed stenosis and needed serial dilatation. Therefore, we do not recommend it routinely but propose regular postoperative dilatation (at least once/week) of the neo-vagina till the patient is sexually active is commenced.

None of the patients in our series had major postoperative or long-term complications. However, rare long term complications merit discussion. Ulcerative colitis has been reported in neovagina in few patients. Patients with hereditary polyposis syndromes, such as familial polyposis, Gardner syndrome, and nonpolypous colon cancer may develop polyps or neoplasia in the diverted sigmoid colon.\[[@ref23]\] Diversion colitis, a rare idiopathic disorder may occur after isolation of intestinal segment from the fecal stream.\[[@ref24]\] However, these diseases are uncommon in India and may be the reason for their absence in our patients.

We recommend sigmoid vaginoplasty as the preferred treatment modality because of its large lumen, thick wall resistant to trauma, adequate secretion allowing lubrication, not necessitating prolonged dilatation, and short recovery time. The limitation of this study is its retrospective design and small number of patients.

CONCLUSION {#sec1-5}
==========

In our experience, sigmoid vaginoplasty is safe and acceptable procedure to treat the patients with vaginal agenesis. It has acceptable cosmetic results and minimal complication rate.
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